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Abstract
Objective—To assess the efficacy of an intervention to encourage the adoption of smoke-free
policies among owners and managers of multiunit housing.
Design—A pretest-posttest quasi-experimental design was employed.
Participants—The study population included 287 multiunit housing operators (MUHOs) from
across New York State who were recruited to complete a baseline survey designed to assess
policies about smoking in the housing units that they owned and/or managed. Subjects were
surveyed between March and July 2008 (n = 128 intervention, n = 159 control) and recontacted 1
year later to complete a follow-up survey (n = 59 intervention, n = 95 control).
Intervention—An informational packet on the benefits of implementing a smoke-free policy was
mailed to MUHOs in the New York State counties of Erie and Niagara between March and July
2008. For comparison purposes, a sample of MUHOs located outside of Erie and Niagara counties
who did not receive the information packet were identified to serve as control subjects.
Main Outcome Measures—Logistic regression was used to assess predictors of policy interest,
concern, and implementation at follow-up. Predictors included: intervention group, baseline status,
respondent smoking status, survey type, government-subsidy status, quantity of units operated,
and average building size, construction type, and age.
Results—Multiunit housing operators who received the information packet were more likely to
report interest in adopting a smoke-free policy (OR = 6.49, 95% CI = 1.44–29.2), and less likely to
report concerns about adopting such a policy (OR = 0.16, 95% CI = 0.04–0.66) compared to
MUHOs who did not receive the information packet; however, the rate of adoption of smoke-free
policies was comparable between the groups.
Conclusion—Sending MUHOs an information packet on the benefits of adopting a smoke-free
policy was effective in addressing concerns and generating interest toward smoke-free policies but
was not sufficient in itself to generate actual policy adoption.
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There is a considerable body of scientific evidence documenting the detrimental effects of
secondhand smoke (SHS), which has led to the adoption of policies to protect nonsmokers
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from exposure.1–4 As of April 2010, 38 states have instituted clean indoor air laws that
prohibit smoking inside workplaces, bars, or restaurants, whereas 19 of these states have
comprehensive laws in effect that prohibit smoking in all 3 venue types.5 These state laws,
in addition to regional laws, cover approximately 74% of the US population.6 Studies of
indoor air quality and biomarkers of exposure have found significant reductions in both
indoor air pollution and salivary cotinine following the implementation of such laws.7–10
However, these policies are primarily targeted toward public areas, whereas limited effort
has been devoted to personal living areas.
Personal living areas are major sources of SHS exposure for many individuals.2 Metabolites
of a tobacco-specific lung carcinogen attributable to SHS have been observed in otherwise
healthy, nonsmokers who have a spouse who smokes and exposure in the home has been
consistently linked to an increased risk of heart disease and lung cancer in nonsmoking
adults.2,11 Research suggests that smoke-free home policies reduce SHS in the home and
can even increase cessation among smokers and decrease relapse among former
smokers.12,13 Nonetheless, approximately 60% of smokers and 20% of nonsmokers report
that smoking is permitted inside their home.14 This problem is compounded by the fact that
Americans spend nearly 69% of their time in personal living spaces and the effects from
SHS are intensified with increasing exposure.2,15,16
The potential for involuntary SHS exposure in the home is seemingly higher among
individuals who reside in close proximity to one another in one of the approximately 22.5
million multiunit housing (MUH) structures throughout the United States17 Research
indicates that SHS contains high levels of fine particulate matter that can infiltrate through
building cracks and even brief exposure has been shown to adversely affect
nonsmokers.18–22 Although many studies have assessed smoke-free policy support and
adoption in public worksites,23,24 literature assessing these issues with respect to homes, and
more specifically MUH, are limited. The few studies that have been conducted reveal that
SHS transfer in MUH is common, that the prevalence of smoke-free policies is low, and that
there is a lack of awareness of the benefits of such policies among multiunit housing
operators (MUHOs).25–28
Accordingly, this study was undertaken to test the efficacy of a simple, low cost intervention
aimed at encouraging MUHOs to adopt smoke-free policies.
Methods
Study population
Participants were identified using the Occupational Safety and Health Administration’s
Standard Industrial Classification System. All individuals classified under Standard
Industrial Classification code 65.13 (“operators of apartment buildings”) with New York
State business addresses were eligible to participate. Eligible participants were stratified into
2 groups: (1) MUHOs located in Erie or Niagara counties (n = 241, intervention-eligible
group); or (2) MUHOs located in New York State, but outside of Erie and Niagara counties
(n = 4734, control-eligible group).
All MUHOs in the intervention-eligible group (n = 241) and a random sample of 800
MUHOs from the control-eligible group (16.9%) were invited to participate in the study. As
shown in the Figure, 115 MUHOs in the intervention group and 101 MUHOs in the control
group completed a baseline telephone survey between March and June 2008. Mail-based
forms were subsequently sent to 533 subjects (n = 70 intervention, n = 463 control) who did
not respond after 5 telephone call attempts. This secondary mailing resulted in 71 additional
completed baseline surveys, of which 13 were from the intervention group and 58 were from
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the control group. In all, 287 MUHOs completed the baseline survey (n = 128 intervention,
n = 159 control), which included 57 questions asking about the characteristics of the living
units managed, existing smoking policies in those units, interest in and concerns about
adopting a smoke-free policy, and demographic and smoking history information of the
respondent. After correcting for invalid contact information, the overall response rate to the
baseline survey was 32% (62.4% intervention, 22.9% control).
Participants who completed the baseline survey were sent a follow-up survey between
March and July 2009. The follow-up survey was administered by mail only with 2 mailing
attempts. The overall response rate to the follow-up survey was 53.6% (46.1% intervention,
59.7% control).
Participants were compensated $50 for completing each survey. All procedures were
reviewed and approved by the institutional review board at Roswell Park Cancer Institute.
Intervention
The intervention consisted of an information packet that included the following 3
components: (1) a report summarizing the findings of the baseline MUHO survey; (2) a fact
sheet detailing answers to frequently asked questions regarding the legality and benefits of a
smoke-free policy for MUH; and (3) a report on smoke-free MUH in UNITS magazine, a
publication of the National Apartment Association.29–31 The information packet was
prepared in collaboration with the Erie-Niagara Tobacco-Free Coalition and mailed to all
individuals in the intervention group (n = 128) along with a cover letter from the Director of
Erie-Niagara Tobacco-Free Coalition offering assistance in policy implementation.
Outcome Measures
Three primary outcomes measures were assessed to evaluate the benefits of the intervention.
These included (1) presence or absence of a smoke-free policy; (2) interest in adopting a
smoke-free policy; and (3) concerns expressed about a smoke-free policy. The measures
used to assess each of these outcomes are described below:
Smoke-free policy—Respondents were asked: “Do you currently have a policy in place
restricting smoking in any of the apartment units in your buildings?” Respondents, who
indicated a response of “yes,” were subsequently asked: “Is smoking prohibited inside all
the residential units within any of your buildings?” Respondents were considered to have a
smoke-free policy if they answered “yes” to the first question and a smoke-free building
policy if they also answered “yes” to the second question.
Interest in a smoke-free policy—Respondents who answered “no” to the question: “Do
you currently have a policy in place restricting smoking in any of the apartment units in your
buildings?” were asked: “How interested are you in restricting smoking in any of your units
and/or buildings?” Respondents were asked to choose a single response from the following
options: “very interested,” “somewhat interested,” “a little interested,” or “not at all
interested.” Respondents were considered to be interested in implementing a smoke-free
policy if they answered “very interested,” “somewhat interested,” or “a little interested” to
the aforementioned question.
Concerns expressed about a smoke-free policy—Respondents who answered “no”
to the question: “Do you currently have a policy in place restricting smoking in any of the
apartment units in your buildings?” were asked: “What is the most important concern you
have about restricting smoking in any of your units and/or buildings?” Respondents were
asked to choose a single response from the following options: “higher vacancy rate,” “higher
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turnover,” “decrease in market size of potential tenants,” “increase in staff time for
enforcement,” “legal costs associated with enforcement,” “legality of smoke-free
designation,” “no concern,” or “other.” Respondents who indicated a response other than
“no concern” were considered to have a concern about policy implementation.
Covariates
Respondents were asked to provide the following information about their MUH properties:
quantity of units owned and/or managed (open response), quantity of units subsidized by the
US Department of Housing and Urban Development (HUD) (open response), average
building age (≤10, 11–20, 21–30, >30 years), average building size (2–4, 5–9, 10+ units, and
≤3 floors, 10+ units and 4+ floors), and building construction type (masonry, wood-frame,
other). Respondents were also asked about their smoking status (smoker vs nonsmoker).
Data Analysis
The data presented in this article are limited to the 154 respondents who completed both the
baseline and follow-up surveys. All data analyses were performed using SPSS 14.0 (SPSS,
Inc., Chicago, Illinois). Descriptive statistics from the baseline interview were used to
compare the equivalence of the 2 study groups. Two-sample t tests and χ2 tests were used to
identify statistically significant differences between the intervention and control groups,
whereas a McNemar test was used to identify significant differences within groups.
Binary logistic regression models were constructed to test the impact of the intervention and
to identify significant predictors of the following outcomes: (1) smoke-free policy or no
policy; (2) interest in a smoke-free policy or no interest in a policy; and (3) concerns
expressed about a smoke-free policy or no concerns expressed. Predictor variables included:
intervention status (intervention or control), baseline status (interest/concern or no interest/
no concern), baseline survey type (telephone or mail), respondent smoking status
(nonsmoker or smoker), quantity of units owned/managed (2–49, 50–99, 100–149, or 150 or
more units), HUD subsidy status (no HUD units or any HUD units), as well as average
building age (≤20, 21–30, or >30 years), size (2–4, 5–9, or 10 or more units), and
construction type (all masonry, all wood-frame, or other).
Results
Participant characteristics
Table 1 summarizes the baseline characteristics of the participants and shows that the
intervention and control groups were largely equivalent with regard to demographics and
smoking history. The only difference between intervention and control groups was building
construction type, with a higher percentage of the intervention group reporting all masonry
construction compared to controls.
Smoke-free policy
Table 2 shows that 13.6% (21 of 154) of MUHOs reported that smoking was prohibited
inside all the units within any of their buildings (ie, smoke-free building policy) at baseline
compared to 18.8% (29 of 154) 1 year later. An additional 3.9% reported that smoking was
prohibited inside individual units but not entire buildings at baseline, which remained
unchanged at follow-up. Exposure to the intervention did not significantly increase the
adoption of a smoke-free building policy. Between baseline and follow-up 6.8% (4 of 59) of
MUHOs in the intervention condition reported implementing a smoke-free building policy
compared to 6.3% (6 of 95) in the control group. Two MUHOs removed their smoke-free
building policy between baseline and follow-up, one of which was from the control group.
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Adoption of a smoke-free building policy was also not found to be significantly associated
with any of the measures of building characteristics or to respondent smoking status.
Interest in a smoke-free policy
A total of 77.3% (119 of 154) of MUHOs reported that they did not have any type of smoke-
free policy at both baseline and follow-up (Table 3). Among these individuals, 72.3% (86 of
119) expressed interest in implementing a smoke-free policy at baseline, whereas 77.3% (92
of 119) expressed such an interest 1 year later. At follow-up, the percent of MUHOs with
self-reported interest in a smoke-free policy was greater among the intervention group
(77.1%–87.5%, n = 48, P = .07) than among the control group (69.0%–70.4%, n = 71, P = .
62).
Table 4 summarizes the results of a logistic regression analysis to identify predictors of
interest in adopting a smoke-free policy at follow-up. Significant predictors of interest in
adopting a smoke-free policy included exposure to the intervention (OR = 6.49, 95% CI =
1.44–29.2), baseline interest in policy implementation (OR = 5.25, 95% CI = 1.45–19.0),
and having HUD-subsidized units (OR = 5.86, 95% CI = 1.56–21.9) or buildings with wood
frame construction (OR = 5.37, 95% CI = 1.09–26.4).
Concerns expressed about a smoke-free policy
Table 3 summarizes the concerns expressed by MUHOs with no smoke-free policy at
baseline or follow-up. The most common concerns expressed were those related to vacancy
rates and limiting the pool of potential tenants to which units could be rented. It appears that
the intervention had a positive impact on reducing concerns about adopting a smoke-free
policy. Among respondents who reported no smoke-free policy at either baseline or follow-
up, an overall decrease was observed in the proportion of intervention participants who
reported having a concern about such a policy (85.4%–62.5%, n = 48, P < .01) between
baseline and follow-up. The greatest reductions in concern were related to higher vacancy
rates (20.8%–16.7%, P = 0.48) and “other” issues (37.5%–20.8%, P = .01). In contrast,
overall concern increased among controls (76.1%–87.3%, n = 71, P = .01) between baseline
and follow-up. The greatest increases in concern among controls were related to higher
vacancy rates (29.6%–32.4%, P = .75) and “other” issues (31.0%–39.4%, P = .04).
The results of the logistic regression analysis show that among respondents with no smoke-
free policy at either baseline or follow-up, MUHOs from the intervention group (OR = 0.16,
95% CI = 0.04–0.66) and those with no baseline concern about policy implementation (OR
= 0.19, 95% CI = 0.05–0.82) were less likely to report having a concern about implementing
a smoke-free policy at follow-up. In contrast, MUHOs who operate either 50 to 99 total
units (OR = 5.91, 95% CI = 1.05–33.2) or 150 or more units (OR = 12.5, 95% CI = 1.77–
88.0) were more likely to report having a concern about implementing a smoke-free policy
(data not shown).
Discussion
This study shows that sending MUHOs an information packet on the benefits of adopting a
smoke-free policy was effective in addressing concerns and generating interest in a smoke-
free policy. However, it was not sufficient in itself to generate actual policy adoption. This
finding may be a consequence of limited sample size, interventional simplicity, and/or the
relatively short period between intervention and follow-up. Given that MUHOs who
designate smoke-free buildings must generate new lease amendments and provide due notice
to tenants, the time frame for implementation may have been too limited to see a change in
actual policy adoption.32,33 Therefore, future studies should incorporate more time-intensive
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interventions with repeated messages and longer follow-up periods to more accurately gauge
the impact of efforts to influence policy adoption.
The findings also reveal that smoke-free policies in MUH are presently more the exception
than the rule, with fewer than 20% of MUHOs reporting a smoke-free policy. This figure is
higher than previously conducted assessments, which may suggest an increasing trend
toward the adoption of such policies with time.14 Our results also suggest that managers
who operate units subsidized through HUD and those who manage wood-frame buildings
expressed the greatest interest in adopting a smoke-free policy. Possible explanations for
these findings include the disproportionately higher rates of smoking and MUH residency
among individuals with low socioeconomic status27 and increased susceptibility to fire
damage.
The US Surgeon General’s Call to Action to Promote Healthy Homes emphasizes the public
health impact of housing and stresses the importance of instituting smoke-free policies in
MUH.34 There are currently no federal or state laws that prevent MUHOs from
implementing smoking restrictions.32 This legal permissibility extends to living units
subsidized through HUD, which strongly encourages Public Housing Authorities to
implement smoking restrictions in some or all of their units.35
There are several limitations to the current study that need to be acknowledged. First,
participants were not randomly assigned to receive the intervention. There were differences
in respondent characteristics by interventional group, not the least of which was the
geographic distribution of respondents. More specifically, this geographic variation
corresponds to relevant macro-economic factors that could influence the voluntary adoption
of smoke-free policies. Both Erie and Niagara counties are relatively economically
depressed regions that have lost substantial population over many years relative to the rest of
New York State.36 Thus, the fact that there was an equivalent increase in the adoption of
smoke-free policies in intervention and control areas may suggest that the intervention was
more impactful than this study has described. Second, this study had a relatively modest
sample size, so the power to detect a small but meaningful impact of the intervention was
limited. Third, the study population was restricted to MUHOs in New York State, which
limits the external validity of the findings. However, participants were recruited using a
standardized system and random sampling was employed to identify controls. Moreover,
estimates of policy interest and implementation were comparable to the only other published
assessment of MUHOs.26
In summary, the present research indicates that an inexpensive, mail-based educational
intervention appears to increase interest in smoke-free policies and decrease concerns about
policy adoption among MUHOs. Because few MUHOs have designated smoke-free
buildings, these findings provide evidence to support future efforts to develop interventions
to promote policy adoption. Based on the concerns expressed by those without a smoke-free
policy, economic incentives such as discounts on insurance and subsidies to promote
advertising of smoke-free buildings are seemingly good strategies to accelerate smoke-free
policy adoption among MUHOs.
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FIGURE. Flowchart of Participant Recruitment
Abbreviations: MUHO, Multiunit housing operator; NYS, New York State; SIC, standard
industrial classification.
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TABLE 4
Predictors of Interest in Smoke-Free Policy Implementation Among Multiunit Housing Operators at Follow-
up, Binary Logistic Regressiona
Predictor n % ORb 95% CI
Total units owned/managed
   2–49 38 73.7 1.00
   50–99 27 81.5 1.07 0.17–6.53
   100–149 25 80.0 0.56 0.11–2.91
   ≥150 29 82.8 1.59 0.29–8.80
Average building size
   2–4 units 28 75.0 1.00
   5–9 units 30 80.0 1.40 0.24–8.03
   ≥10 units 61 80.3 1.11 0.25–4.90
Average building age
   ≤20 y 27 88.9 1.00
   21–30 y 22 86.4 0.59 0.06–5.86
   >30 y 70 72.9 0.33 0.05–2.33
Building construction
   All masonry 51 72.5 1.00
   All wood-frame 50 88.0 5.37c 1.09–26.4
   Other 18 72.2 0.59 0.09–3.70
HUD subsidy status
   No HUD units 57 66.7 1.00
   HUD units 62 90.3 5.86c 1.56–21.9
Participant smoking status
   Nonsmoker 107 81.3 1.00
   Smoker   12 58.3 0.24 0.04–1.33
Baseline Survey Type
   Telephone 87 80.5 1.00
   Mail 32 75.0 1.42 0.40–5.10
Baseline interest status
   No Interest 31 54.8 1.00
   Interest 88 87.5 5.25c 1.45–19.0
Intervention status
   Control 71 73.2 1.00
   Intervention 48 87.5 6.49c 1.44–29.2
Abbreviations: OR, odds ratio; CI, confidence interval; HUD, US Department of Housing and Urban Development.
a
Among respondents with no policy at either baseline or follow-up (n = 119).
b
Adjusted for all covariates listed in table.
c
Statistically significant ORs are given in bold.
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